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FAQO055
Frequently Asked Questions

How to understand the calculation formula of CAN baud rate?

Questions:
How to understand the calculation formula of CAN baud rate?
Baud rate calculation formula

BaudRate =

1
Nomal Bit Timimg

Nomal Bit Timing = tsync sec + tesee1 + tasecz
with

tsyncsec =1 X tg

tpsger = (1 + BTS1[3: 0]) x t,

tpsggz = (1 + BTS2[2: 0]) x t4

tg = (1 +BRDIV[11: 0]) X tpeu

Where, | tq refers to a time unit, tecLk = APB clock cycle

Answer:
The nominal bit time of the CAN bus consists of three parts as follows:
1. Synchronization segment (SYNC_SEG): This segment has one time unit, that is the 1 x t,.

2. Bit segment 1 (BIT SEGMENT 1): It is BSEG1 including the PROP_SEG and PHASE_SEG1 of the CAN
standard. Its duration is between 1 and 16 time units, defined by the BTS1[3: 0] bit, that is, the tggps =
(1+BTS1[3: 0]) x tq

3. Big segment 2 (BIT SEGMENT 2): It is referred to as BSEG2 including the PHASE_SEG2 of the CAN
standard. Its duration is between 1 and 8 time units, defined by the BTS2[2: 0] bit, that is, the tgsps, =

(1+BTS2[2: 0]) x t,
The length (t,) of the time unit depends on the BRDIV[11:0] and PCLK bits in the CAN_BTMG register.

Nomal Bit Timing
SYNC_SEG BSEG1 BSEG2
*—  tsync_sec tasect tasegp @ ——
Sample Translate
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Deduced as follows based on the formula:

1
BaudRate =

1 x ty+ tgsge1 + tpseee
_ 1

ty + (1+BTS1[3: 0]) x t,+ (1+BTS2[2: 0]) x t,
_ 1

ty X (1+1+BTS1[3: 0]+ 1+ BTS2[2: 0])
_ 1

(1+BRDIV[11: 0]) X tyee X (3 +BTS1[3: 0]+ BTS2[2: 0])
— fpclk

(1+ BRDIV[11: 0]) x (3 + BTS1[3: 0]+ BTS2[2: 0])

Where, BRDIV[11:0], BTS1[3: 0] and BTS2[2:0] are the parameters of the CAN_BTMG register. Their
respective BSP structure in AT32 BSP program are as follows:

CAN_BTMG registe Functional descritpion BSP structure

BRDIV[11:0] baud rate divider can baudrate struct.baudrate div

BTS1[3:0] occupy 1 time unit can_baudrate_struct.bts1_size

BTS2[2:0] occupy two time units can_baudrate struct.bts2 size
Example:

Assuming fsyscix=192MHz, f1pp1cix = frcix=24MHz, the software configuration for 1M baud rate is as
follows:

/* can baudrate, set baudrate = pclk/(baudrate_div *(1 + bts1_size + bts2_size)) */
can_baudrate_struct.baudrate_div = 2; /* BRDIV[11: 0]=0x01 */
can_baudrate_struct.bts1_size = CAN_BTS1_8TQ; /* BTS1[3: 0]=0x07,8 time quantum */
can_baudrate_struct.bts2_size = CAN_BTS2_3TQ; /* BTS2[2: 0]=0x02,3 time quantum */
can_baudrate_set(CAN1, &can_baudrate_struct);

/* baudrate = 24M/( ( 1+0x01 ) * (1 + ( 1+0x07 ) + ( 1+0x02 ) ) ) = 1MHz */

Note: For convenience, the structure value in BSP has actually been increased by 1, and thus it has to be
deducted by 1 when the structure is substituted into the register for calculation.

Type: MCU

Applicable products: AT32F403, AT32F403A, AT32F407, AT32F413, AT32F415
Main function: CAN

Minor function: None
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

Purchasers are solely responsible for the selection and use of ARTERY’s products and services, and ARTERY assumes no liability

whatsoever relating to the choice, selection or use of the ARTERY products and services described herein.

No license, express or implied, to any intellectual property rights is granted under this document. If any part of this document deals with any
third party products or services, it shall not be deemed a license grant by ARTERY for the use of such third party products or services, or any
intellectual property contained therein, or considered as a warranty regarding the use in any manner whatsoever of such third party products

or services or any intellectual property contained therein.

Unless otherwise specified in ARTERY’s terms and conditions of sale, ARTERY provides no warranties, express or implied, regarding the
use and/or sale of ARTERY products, including but not limited to any implied warranties of merchantability, fithess for a particular purpose

(and their equivalents under the laws of any jurisdiction), or infringement of any patent, copyright or other intellectual property right.

Purchasers hereby agrees that ARTERY’s products are not designed or authorized for use in: (A) any application with special requirements
of safety such as life support and active implantable device, or system with functional safety requirements; (B) any air craft application; (C)
any automotive application or environment; (D) any space application or environment, and/or (E) any weapon application. Purchasers’
unauthorized use of them in the aforementioned applications, even if with a written notice, is solely at purchasers’ risk, and is solely

responsible for meeting all legal and regulatory requirement in such use.

Resale of ARTERY products with provisions different from the statements and/or technical features stated in this document shall
immediately void any warranty grant by ARTERY for ARTERY products or services described herein and shall not create or expand in any

manner whatsoever, any liability of ARTERY.
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